St upping Power — Slrftfijjliuj 



5. The film mwBt hr kp-l in malion Jcr 30 seconds to I mini 
,‘,’^ltcr irirmorrion in the -prop bath. 
ll ]f iLifet- pnwMit juris are ii&; o weired, i ttepfliit of almni- 
, yn siiHilc wit! be formed on ihe JurfAOT or tSe 91 m and the 
Lj,j'f|plainE ‘>1 Yhr- ^rljul in will Lw adversely lUfodiedi Stilus of 
1,11:1 in inn B'dilic are readily rpmnvod when wet Ym very diffi- 
V| L to retun vp v.Tidry. 

f 'The addition of il ^tiiLi!] quantity of acid makes the fanrn- 
,y. ui ill Minimi in .nil file stums likely and irjrnuws i hi? 

the MuHstion f nt retirees i'.- h:i firming propurliEs. 
pjilk 11 of chrmtic nllmi ?hontd be flkcfinded when illey turn 
,. t: ur turbid in appearance. At i.QmperaUirw above fy* K., 
r V ffficjiiaiujf [)." a trlirijjr.e-alijin. stop lv.ih may l.u incre-'iscd 
| |V iiip jiddilitm i>i aiuh-.ni] .^ii!Cnin frwi milEitej. The , E *kl:iim 
..jlfnir Lentil in pi won'. ihv swelling of the eelntin mid ihus 
the rale of hardening. Tin? following formula is 

j^tod. 

(JCCUJALi StM) 

IV nii:r. .32 rut. I ][U?r 

Pmiusiurri ( hirniu. ..lI LL 731 ] vz. 30 grjiltii 

Sni lii i m piulfnt? iitqhydrtuie:. . ,, 3 ir, 

p;.-: raiuiibn when frnali ia a violer-hhiR by tungsten light, 
tiimin-jj J> yullciw-gretin wiih uw When ■ lv blue-violet s-olcir 
^EKipjiteira, thr uolUtd.un should be t:iicmrdad ah it will r.a 
: D ;]+er harden ike emulaon. 

STOPPING tO^VERi A measure of rtiu c. 1 er:t cf u substHiioci 
■jjiojj the kinetic sjcrjiy of n ill argu'd pmldc passing through 
.[. The linear 6U)p|iine power S t is the etiti-pv li^si per unit 
jKftSVtf iad in Riven by $j = -rfJT/Ji. whore ti h the 
luidclin energy cif I lie particle and r is Mu- d hi u line traversed 
la the medium, The mrr^ nlpppiti# yowr.r S ui is the cner|jy 
| if t? per unit furFticg density tatVGisec’b and is pVM by 
fr/Vi "dinn- (> is? IIif [Iriudty of Uie 5 i ibptantie h Thp'flttmtic 

pL'ictJ 1 ef jin fikiOlctil Ik '.]it: onurgy Inis.’ jmr atom, 
fiermjf )i iwt normal lo the parjim-'l moUunj mil i> given bv 
g 4 = Sj/tt — S,„A/N i wJiert u is iht* niunhcr d uttima per 
nil vnlunni, A in the Avo^JldTO mtniher, rj:ld A ip the Aluimi; 
ih'tigJnt-t The m&leptilar Hopping yjotner n com]>aund la aiir.i- 
Jnriy dehTind m icrms of molecoloe; i: is verv n«arEy if rot 
fam ily ecjUiil t<? tin? hl:ji of l!ir rtluthic ?1nppiu^ pn-wers af the 
j-nisstItllf'Ht Aloilli. The rtfj'utiVi? ttoppmjf powtr h ihr rjisio 
af the stopping power of l .ipven subsliuice to that af n 
ffflfldnrd PibPiflntft, commonly alumlmrm. osygen or nir. Thu 
ilop/jinp rrjuwaleni for a given chiflknes of r subsTance is 
siL’ii ihinkru.™ of «l sijdiid?irr! aubstanoc cnpablp of pnniuDing 

Llie aiue cnerty lor-s^ Tilt rhr ecyait/tf^BTit i.’i Lbs popping 
cquivfilebt in lermi bf air nr ]tV C. and 1 atm. as iha sinmlnriJ 
nibsTance, The teurtti equivalem st.cippins» power U nm eleArly 
^rfiriadj but wnielime.-i is naed smouyincujiy with rektivo 
(lopping power and sometimes vidth sioppiug equivalent. 

STORAGE BATTERY- Thr slani^i lyitlery is an* or more 
dm;trie cells having a rencuan which ts reversible to a hi^li 
degree. Not only w it. jiciseawry tli.il the cheraiirjl unction 
’Jf reversible but the philv* in id producLs of rha rnnrTnn nuist 
hr ir?n]uble in the dwtrelyie. There: are two vvitloly n i ,| 
pipriimureifl! types of fltumgft battery t ihe load And tho m-rfcel- 
imoalJialme fEiliwaii) ftulLy. 

1 lit: j'i : „i[ re'! L:ciiisists riT fiei.-i- ir-.> nnd negative sep- 

«:d«l by wood, hard rubber, or FJhcrplM Eapm-atnM. p md the 
c'wtrdyie, the whole hping in a hard robbep nr ei:a- u >: coa- 
1 liner, Thr rirtiv? rrrs'.crial pf tbt pppilive plfltfiE is Ir:k 1 pp- 
™ide «itli«r ii? u "btn fun or; (1:1. m'.^perting lea?! pink: or as 
h filler in lac liulci? of a cast janthiirdlmony alloy gdd. The 
“Igalivt plait US'Jldiy fCinsiAl* af u To.l:l-:Lqf.il-:in|iy grid con- 

Ntej Kpsragfi lead w; thd actlirf materUL Thu tiecirdycr is 
s 'i!fiirir arid umi ivaier, [irahinji^ eHcffiicid rcnctiuna a"g fnl- 

Ib»s: 

PbO a + PIi + 2 H^O, SPliflO* + 2 KpO, 

cqmdicm is rc-atl frcni left to right for discharge and ike 
jjjuHip for cbnrire. Ii will be upred that thy discharge tmii- 
’■rtts Ihp electrolyte to water fo the t;laiy of ohurgi ri'Liiy he 


delcmilned by the ppecifio ga«ty nf the dmdraJvln, This b 
V lefenblfi u. volUE* rwi'lili^ ffliitfll sire *uiy imrriia.ble sinr-j 
l In- 1 n^ll has a nonrJy run stunt voltage for a vriile ran?e of 
charge conditiur.s, The ^periftc jrnivny of u fully ’har^: lI 
tell is kbout 1,300 nnd the valljige |b appr-asinuileJy 2 volts'. 

Lend cells grmJupdly Jose Ihr-ir usefulness from n variety of 
EiWSii^ lii^Kd of active rndteriuJ :rnm ths phitoe due \m nprrmJ 
[bslcd^ng m ftrvine, cxccssivl' sulphaiicm, hi-^jd ricden in rile 
p il :i * , l.yrklm™ uf phitc.-i, ilfi iTiurci i-iuu nf s?ep;i r?.kjns P eto. ( 

■■II oqntrihike tr. I be rlccti.y flF the cdl- A im-lbud a: |irevMix¬ 
ing ,J uz. the shelf” detericrstipii of new bntierics in the diMl-rV 
h inds isby ititlikddiTis Ihv i.ckl until Use time of mh<. 

The nii hrl-irnr-nlhri lure cell which '.van ccuiitqotokl'.y p?r- 
hxted in the If.?, by Ki:i‘ i>n Kijr] uftfiL called the Ed^on 
rcll \a c^mjiciinfj or 3 "l riL-kui oxide positive plsi'-c, an ircn nresi.- 
uw plan. :usd pniassium and lilhiimi hydnisidr sylulitin'a? 
}]ib dcdtmyte, Thu chornknj rwettierta art canaderably mn 
involved thM umk? in ilic leail cell j^nd tho ernsoturc of (he 
plsnei? i- more cam,plicated. Ehe Erlieon pkiejs liwudly consist¬ 
ing of perfurarer! inlipji of niflkel con:niinns ibo j'mkv* in- 
pifcdittiis, i.bft Lubr* beirig wip|.iPTte;i in a grt'i Kniflturc. The 
slrn.p of eliarge of tin- ErlLmiT! cell is n^mlty determined bv 
village tm dings, thflia vaTyihg fronn about l.d fnr iully 
rhar^ed la 1,0 for u crjicilcally discharpirl cell, "Jhie ability 
»f U«i^ bfiLt*ry ixi withtdimd abntc makny it prefemhlo to the 
3- :nl type for many applications, wpocially hi niilrtunl eigTml 
-^rviee, The life i= also conaderaliiv trailer Ui:tn fur the 
lend tL’II, 

In spile of Use widespread avtdabilify of a-c power there 
&ro many appiicationf of the Biarag? baiiciy. Among these 
n«iy h[i lifted aulc-jiji lulr wi-virr, r.iihvay s'igns.lhng, rjuivr.y 
f'-uach lighiing, farm Ufbring, icloyilkiiitr ■ femes, induftstid 
tn:ehs smtl aub marine £Ervice. 

STORAGE TIME. TranNistor ClreaRs, 

STORAGE UNIT. Cumputer. 

STORED PROGRAM COMPUTER, Cumpulcr. 

STORK. Ayw, CicoElifuTiiLCS, Birdp of I In- Old World and 
SauUl Amwim* They art large uf1«iaiijg a Ll-iiklIi uF ainmr. 
-W - 111 rI JinVfi long legs' and ;t 3irr.gr struiph: hetk. Thr common 
white stork of Europe, Cicaniv alhn, whirk iu-?|p on : he ktfk 
of (uimnQ'S ip Ihe I'H'ial.-knttvm sjwcie's. OIJipts in Eu- 
rny.e, A.-fir., AtrirtL, Aii-^rnlia and South AEncncn. Among' the 
Iwt a if (oms of the pumt KOrks. also cuJItd jchfrcir. The 
iiil|utiLiit r>r inarjilitrti Blnrlrn nf A r ri'M iim| Jr:dn are pcculiiLT-ly 
'jnrtdy-lookijig 1 iircL-=, due in iIip uln’n>n nm\, <tan of tin: h:'jill 
snd neck with, I is JVw siruggiing toarliorf:. 

The nun is stork is cor.fnsi:d in a iriighi extent wiib that cf 
the related herons, ae in the wu of tha whak-h«iricc 3 or ehaa- 
liiil^d spxrics, of r he ^'Ijtic Nilf. Tbb spucies, wtUed Loth 
heron anti 5torh r hei an enormoiiH arid powerful beak, bath, 
broad and deep ajiti provided imiL a strong liru>k at Ike tip. 

STRABISMUS (SQUINT OR GROSSEST). The inability 
(a fin I 1 jl* right Of both eyorfen a uHvrn poinl at die uuav time; 
nun oyp or -be other alont &ce3 the object n,t. nny given mo¬ 
rn rut, but never hath :it the name Unit', StrabiilmiLK van he 
curruiUuil by non-a;>unLtive cnca^rrH such ms glasses urn I train¬ 
ing Tlic operative treatment :s very suvec'sfid and in dane 

by lilt? shortening anil .engtheiiiu^ af certain ej^e nvoscles. 

STRAGGLING. The raudum vn.rihi.i(m ar flutdUJtMon of a 
proptftjr tissueiated with lobs of a given kind in piuyrtng 
through mottrT, Vtoxw tireppliiip j? -fa v.iriatmr. ::i the 
ranjie of p^rrirh? tliar are all <if ;he initial ■Biiurgy. 

A ?ipi r r jtrcf^'i:n L i is tils a-^riatjem in ihft direction of motion 
of panicles aF'-rr passqjj throujsli a emain thickness of tnm 
ler, Ihe 112i 1 1 5 of 1 lie parlicl^ initially being parallel. Stc'k- 
t L r ea. r (!.rofl3friijj ts that vari^nori in ror.ge, ionizaLion nr dirtNi- 
iion which if itne to fluciunlions in the dbtP-PW between anl- 
1 idea 9 in the stopping medium and in the tiiergy to&s and 
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Jirrnjiurc virus tore* A n hRLl A i are rm pul oily ni i g ht i< wiiS 
each nlher. 

If^ arm,nine til thr ptnenlrtf nf rns ininiiinn fm> 
prl^r li unity at Iran [wo, urd may cum prise mure Kp- 
nutc. tiiniiltortfotisiy rcncrailnc circtiiE^, i?i;l e.icli pirn, 
srtlinj rireuJl camp4l«ci q pl^r ilily of pain a I 
amncctrcl call or winding poiitoni, wuh ihe Indlrijunl 
h*.|m ( 1 | each paF| wuiirul in cppuseJ nckftllorl nnj ipm/yd 
from each oilier in the'ilntcilu.fi ni the a in of ihc teL- 
Hvb r&ejriftnof tJir nlltmilrtr. Hence. ihc Individual iwins 
df fnh pjif nrC li■ mIC 1 1 in err**epeiaiiun w||h jwTc pieces 
□f one nrnl [lip umc it nominal (on, pnd the (wo iwlns, nf 
e-ich pair juc After ncied Upon hy pole pieces nf ihc 
fame denomiiiAliunj in oilier weirds, one nf ihr I win •. will 


4 

Tm,illy pm linn n\ nf wiiiitinir W 4 iisuinl ,il*nM ilr 
all/iiv^i tint - * * pi, i ifi ,uid i j.j nf pirn. 11 me sitHinri a# 
r mull r " lhiii'ijii 1st ■» porium u\ ol fin* u lfldih(r w, 
im inL -ihnui cures « |a f; t iirul i« nl oini4i.rure spin lute 
A, m (lip mum senn- us (he [xirihin n Jh of win Imp W| 

Ji wound nliLuii ewes i T , i „ iinJ i, «f 4i t rumimr etriuiinc 

A„; poMii'fi ii H n ul uirnliny W J , wound in opposite di- 
teeliun Mini’ll I thr CDft'i r^ r ; , nnd u nf a! mu tine Mruc- 
lure A„: pmiiun n, of wtmJiii/ w L | wound ntrem tores 
.on. and r ii (Mhe v*mr Mrnv us portions u' n of wind- 
irrs H '|, (he upposimly wound j^mim ii „ »f w-inJmK 

W fh j. iipiniif.il orur.iml dip cAic piece i i it, i in>l in id 
orhu.UiUe vl|iiL|nre A n , pOMIrvn h'i nf UIMmy W", wound 
jihnllt tofus i £]■ nil and in nl 4i*hl:iHue suiu'iurc A*, jn.1 


nr 


eOtilinuivNy he acted opn.ni hy pole plec-ci of one t»nd Hie oppiuiiyly wound pnHiun ti' ( , nf wirufmjs IV", pU'irl 

tic nominal ion and the oilier iwin will eondniiall^ cnr^i i r t ., nnJ r 3 , nf iimimiirE Mrimnne A„. 
he icieiJ upon hy role of the cppoiilr ifmooiinn- in ci|yiji : oi when iiif riipnei iirtPeigre ID ii rorifed. 
lion. The enll porlioe* of llie clilTefent peneiuilnn cltLulu orid In (Voiih (x'ls Ns- |L nd AJj iipprn.ii:ii *nd 

^ire pcrlcrtitfly arrmped Jilicrnitely'Bil^cent io earh nlhef |\ 4 *siin portionii tit wlrid(nF% W' t , Wj, nnd W'| Btn» 
'fllor.jt I lie- orbit of (ht reiatiicc 4 r oiaLipn of the defined so crutinit detn it jxi«cr in tiid ^iniiirpp pyrliomi ond Iperuit 
fietij »Jid utiiaiurt nruEEurt. Therefore, nhrn iha eoil In clnsirli C\ Iti iouih pflie pldw'i Ji|, ,s a and h> jp preach 
par Li mu of pne ptneral 1 n( clrculi *ic luhjrcied io thn nnii pint die pord&m of wind in p \V U U W",, end W J , 


effect of one of (lie ihiIc pkeei ml unc cmJ of itie mnpt- 
jirti: iiructurr. ihc opfHisiiely tiKaicrt p“ [ (ioni nf ihe ad. 


of eitciiil C' h rrtHludnp an aliernalinn elcelrie cutiEni In 
ciiLuil C'' wMch is cniL sif phpse willi llie pnrern peri' 


j*%ci>dy pnniiijimJ n'l imiIImiii nf h n n lire Jitencm Ifnje £.1 r f tnr;l iri cirnni f’p, h>-. I Ml *; jind die vinir is ir 11 r w hr n 


fifcuil ire lotrjecled to (he efTeei of pole plcwi oE *p- 
jwsile dermni»ialiDn at |he appfldlc end oT ilic mlrinelic 

iirueiurc, Thuv ihnunlr (he !■"« t*inf of a ceil or ^Indinjt 
in i* tcNeiiHiii|j citeult nrc m cn (Imp doioHancousty 
■eled upor by oppaiiip puli pJccei of ihc m^cne-tic ittOL- 
linT. I hey ire never Idle for m ,i pole plei'e Li wilhdrpwn 
from one ol ihc ■winJInn poriions snd appromclies no .id- 
iacepl Gindins pen ion ihtu forme pa 4 i of imccliEr (?n- 
erhtifii circuit, a pok piefe of OppOiiLE polaiily murCI 
wiihin rfteiiNe rartc of Nn nm mi min nrumi 

first wiiulim porllun. Thui, ulnlKc lOluliun ol Ihc ift- 
■crlbed field di'.lE imiuiinc airu-ctum produtei in rapid 
eofposion ctrrenL pufsci in «ach oi (he serif r.i l in v ci'rculn. 

kHniri reffrence (n the diftwingi, (lit CAtmfiliiy 


the hiiirlh pule pieces N,, Nj ind Nj of IhE mnEn.fl 
MhieOllfl Id npproiieh pm I he ponlgris of wind- 
in/i W , | 1 W°,, and pn icmaHir? muelurc An and 
its Somh pole plrees 5|. h» r Jinl ftpfiKudi nnd puss (he 
porrlcuu w* of windinps W' r , tVj, upd \\' r t on utotfiiufc 
KtnieiiifE A,, In i*otli Initftnwi sllem-ilinp CUiTtnli are 
prndiiced in holh circuilsC e(u| C”, Ely nppio|f ime con* 
need on of (he icrniinars V afd T“ of ihc Iwo citculLi, m 
tbOjfU [dfetmliMF currenl of Eocfe.wJ luNune aniplltirLle 
ri'iy fir deriveLl (resm ihe nlKmhEor of my mrenlism wiiti 
in freLtumfy {feieimlncil by ihe numt'ei nf W, 

esimpii^J in (he penermor and the speed of intJiLion of 
nmcrfl TO. 

Tlie rO',Iios!Jrnervl of (psc Invenllon idimralcd in ITfl, ^fl 


illerruior INoslr pI rd Therein ho two vpatale, iimulUre-i ■" d'fferr from ihe emboJImcru illusimicd in KIO. 3A L 

oudy jtsneraUrp eifcirili C and C, t*di eentipf[i|B( thrte l ^ e aJjiL'cmlj U« 4 iiefl eiii] ^iriinns pr k*,. f E . 

uiiei-comKted winding W' lp W',. l¥> nod W" u W ,f p , ipecilsdj, of ihe two eeneralinp eircu.is are aJwn^ wtmiitl 
W'|. mpKlinly (ITUS. 1 A «nd JJI). fioch nf laid cpiti (n the lime illrecdon, wherejis ihey arr woimd in op- 
or wtndinni is dMd«| into two cc^unl hilvci w n nwl w, p«s(k direcifons in ihe embodiment IlhiMruled ih FIO. 

wuxind upon aiblly ilipned jrrPLips oflhrre of (he cores e it ■ 1 A. In both insianees, however, ihe oppositely Ine.Ticd 
ol (he irriitlir ifmilcre itiudum A b uml A, nrijiriped rnnirns jind m., of the same enlK or ssiridinji W h 
around the orpodtc ends of ihe mijnei 10 . 'll K Ewitr por* W s , W'V \V tl nmt W 11 , arc wound In orpcilre direc- 

Eton* w n andM-, of the winding■ W t , untt VV r , of iTnn. Aw result of ihc tleserilreLi dllTcrcnce, ihe eurrsr.ti 
rrtituil C' and tfiet*ln pnrilMni w,, and v 4 nf ihe wind in pi Emerged in hoihi ibr rlrcvin C f unJ C ol (he veamj 
W'V W'V acirl W”, of cineult C" nre wound upon ,lu CmhOsllnirnl pir nlivnyt ftiTPy In pbave 


■ Itcrnsle ones u| u|J graupj of (111 rc Jirnmure rtircl. Wilh 
one cor* iril unnecurkd ts-lween rnch Iwti adjacem ones 
or iiJJ groups, r.i ihc diaimmmalle shnwihR of ITUS. 2 r 
3A and J ft, ihc iwn di-'lcrcni ^rncruling tirmiii C h and 
C” art drawn in hues ol different ihEchnew io nmkc ii : 
eisieir <0 Ejisiln^LiJihi ht tween Ihe two ctrcuin, and the 
winding porliuns pud w* ire thown m sinpln (urn 

windniii m coilt for rnsumt «f clnrlty nnd nimpliclty. - - r .._... n 

Morcowr, in FIGS. JA emd Ml, ibt po> pieces N„ N,. rC ‘ ,,Jc less trutn Ihrce pun of^in wiftdin^pif- 

N, ind S (p Sj, S, of mu met LG urr repreirnlfd l-y tun mi Also, sthilr I hise, fetr remons nf ilmplk-liy, et. 


While f ti.|ve r^plnlnrd my Invention wllfi. ((< ,-iiiJ of 
h partieitl.Tr enihtwlinieni iherenf H it will be nndertirmd 
(hul (be Invention h rmt limilrd Is Ihe rpreifti; cmvlrne- 
tiLinil dEEltK shown nni drwr t'cd by way rif fiumpie, 
which may hr dcpirlerf in™ w||houl drpartmg from ihe 
«upe snrt »p(r|| *f ihe im-eniion, TTins, un nlirrnmor 
ernhrxlpinp my imcriHnn mity Include nmre thnn i*o 
prnrmlnm LtFMiiis nnd. the penetuLing tlienrts may ' 


□ f uifricknt angular wiJUi io ipan ilirrc coniecmii c arma¬ 
ture tO'ei c, 

Lji FIG. 3A the Idlffi r idenilfy [he [erminplv nf 

rirculi (T *rnl ihc fritcii T' ideitLifp Ihc lermEtiah nf 

circuit C* h . Cirruil C‘ corn privet in «ties.gnnre;i;,}n p<j|. 
lion d( winding W'| wourwl about ciuei c ?1 pj, prij 

nf firmiluic porilon A n : pneiion h* ( nf winding U" t 
wound in an iTposite scum nht'in (tie ulltrnfd coies fj p 
C|. and t 4 of fie nppflsiie armnniie Mrttrmre A,; ponitm 
Wn.ol wir-dinjt VV\ wmm4 about cores n 6 . C|| uml ru oT 
cmiiiiuic sirudure A„ in (he ume inatihFr nilhve porlion 
nV, of wind in | W',; ihs oppudftlp wmiret portion ic, af 

w-imJInr W'j. ntmii corei C| fll cj,. nml fu of -i- ■» ■ i ir 

ii ru cl tire A*: poition of winding W', wound ihotn 


... , , - — ..J slmplldiy, 

pi,lined my inniniJon n< emrlrntd in provnif a siajle 
rum* alicmalor when in hsn Imlivfduni sene mi inf or 
rum operurr ia phase nr IP!' on phase, It mil he 
!■ rrfc 11 tr-od Up ihw skilled in (he «st|. |hnl I lie prtneip 1 fl 
M inveulicMi mny ly? employed Io cnnwruci mnlij* 

phavi ullernalors employir/ ,i plur^lilv nf hi M vrr r i AM 
citeuiis of ihe lypa described that may may pot be in 
ph u w. 

I claimi 

T> I- A f i n I if mm or compfitfpi rein lively roiaiaHe mnir- 
nelie Orh| end him.ilnre sIpiFLEnns. mid Feld stludure 
having rippnsilr psiks s(Mted flnm rfl-ch allmr ulnip ,u 
inis Of nmnmn meh fniniiita * se^i'cme hnpsT.MIy- 
sp.iee..] pole pieces ol the unit rnluliy wim vihf (ipfwv[e 


carer c tIl t ih pad r* of Armatmi iirunlure A ft ; and 7i pole plr«i priKukdy dts r laced rdaikc m cij^’mn 
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An eieciiomcchonEcal c Wfly mvmioa device in- 
e,u * m * a field source iind armani** atrtic- 

TUre movable relative to one another, said device 
-'idxpitd to convert mechanical energy to electri¬ 
cal energy' a; the field and armature iravej relative to 

one another alone a giver path and to simultanrouilv 
caiven electrical e ncrg y to mechanical energv t'o 
facilitate said travel, 
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ELECTROMECHANICAL ENERGY CONVERSION 
DEVICE 


BACKGROUND OF THE INVENTION 

The present invention relatei \ Q electromechanical 
energy conveman devices for convening electrical 
tnetW to mechanical energy and mechanical energy to 
electrical energy. 

Electromechanical energy conversion device* take 
viridLi to mm including rotating machinery, rclnyi 
■ w,lchl# - tfa Ttsform«l, etc, The present invention, in 
one appiicmion, provide! for improved device! for 
generating stternatmg curierti voltage. | n most elec- 
Irtcily generating device* electric current! are 
produced in coil* of electrically conductive material by 
the relative motion of a set of such coil* known 11 s. the 
armaiurt" und a' magnetic field/'The magnetic fold 
may he produced by an eJcciromagnet ljr permanent 
magnetic such that the magnetic force lines of the Jotter 
mterseci or are tottnwcted by the turns of the armature 
cql!s r To increase lhe e ledr leal I y-gene rating effect of 
the magnetic field upon ihe turns of the armature coils 
such coils arc usually provided with cores of iron or 


jK>.lti 0n «l .4j«cm to the Klitlvt p,(h „f tr »„| ot lhe 
held pole a of a commun denomination. Each of lhe ar¬ 
mature tiucmblicj iiiLilmlr n plurality of equ i-spaced »r~ 
mature pales portioned adjacent to the relative path of 

r; t '!! ’. ™ ,UM »»'«<* *«h assembly 

are nugnetitallyjomed m common to* n armature pole 
ofthc ophite armature nimbly. The armature a*, 
aembhescach include a plurality afinam winding coil. 
Each main winding eod encompauM* a pluraJiiy 0 f 
po « to form a primary arnuiiure pcl c 3Lc h that a plu- 

« Sit.? P rlmfc nr ™ature poles are 

established adj a «nt to ihe rclstjve path of travel, The 
mum ModlTlB Coil" of alternate primary armature poles 
15 arc cleuiriculty engaged m common such that adjacent 
pnmory armature poles are of different main winding 
circuit*, At lentil one of the rnuin winding circuit* ..bout 
ermetun le.embly it el*6tric*% common to , 
™‘" *"®"l Clreji < ^ the other crm.nitire mjembly 
10 Hw electrically common mem windings cl one arm*, 
luce Msembly ate radially adunced relative to the 
.hgitmcnt of the field and common main windings at 
the other armature assembly. Encompassing windier* 
encompassing pole, of adjacent primary armattin 


h r - -■■ wi iron gr __ + , J “imimp, 

ollict mmenal of IcMser magnetic reluctance than air to ar * om P l “*int poTc* of adjacent primary irmiturc 

concentrate the magnetic field into the immediate po,e * aro inc1t,ded and adapted to mippicmcni or 

vicimty of the colli to osuie a greater number of force “- kJ ‘ " 
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counter the magneto flu* ini trinity at associated itma- 
ture pnl«. Accordingly, electrical pulsen a rP induced in 
lhe mam windings ns lhe fiu* from ihr field p* SBe9 the 
mam winding with alternate puhes Induced in the 
ending* being uf epporile relative polity. Simiilutic* 
uusiiy poles preceding the rotor alpp K [he path of Lraval 
establish n magnetic attnieiinn to the rotor and poles 
fruceeedlnjj the rotor along the path of travel establish a 
magnetic repulsion to the rotor 
lit an exemplary embodiment of the present inv*n- 
tion. the device is in the form of an alternator. The ul- 
Lcrnatdf comprise! set* of series-connected coils which 
Term individual genemlng circuits, The urmulurc Bn d 
neld structures are rotatable relative , 0 1>nc moth** 
aboui a common axis of rotation establishing * com- 
mon orbit or relative rotation. At leasi one f ,f ( h e 
genera ling circuit! include windings spaced from each 

™ , f ' n “ ,rKtlon oi thc axi5 of rotnilofi Of lhe ro- 

include provision of device! *5 Tile field structure, which may comprise ner- 

---1- rminent tnagdcU or clectronugn.la, esrablishe. a 

sequence u f mapetk: north primary poles and a 
sequence of magnetic south primary p 0 | E(i The note, of 
opposite denomination ore spaced from each other 
50 along the Uiiof mtndon. Le, lhe pok p i cce! 3lmtc crid 
or the maEnetic «ruaur= ire all north pn|« and the 
pole piecei on the Other end of uld structure arc all 
south pole! The polc pieces of the time denomination 
are •qui-apneed relative to each other along the orbit of 

T B Eat I ve l-rrt f * ^ li-. n T U _ ___ U _ _ I 


■ -- a 1 v " 11 - Muniuci ui turce 

Tines to hr mier^ected by the turm of the armature coda 
during relative rotation of the armature and field struc- 
turei, The relative movemetil of suid device! is main¬ 
tained by incorporation of ti prime mover to drive 
either the armature or the field. It u a common criteria 
nf vuch device! to achieve high efficiency. Such effi¬ 
ciency may be teferred to as ihe ratio of the output 
power to [he required input power. 

The prior art include! various electricity generating 
machines and alternators Available far convening 
mechanical energy so electrical energy. For cKimple, 
mch an aliematnr ti diidawd in L.S. Pal. No! 
I97r^^ 71 to 1l,c prcient Inventor on Oct, 20, 

An object of the present Invention is to provide on 
improved electro me chan leal ens^y conversion d c vk e 
adapted to provide a highly favorable efficiency 
Further objectives ' 


+0 


economical to manufacture and of compaci M Jx«. 
SUMMARY OF THE PRESENT INVENTION 


The present invention provides an improved elec* 
tiiirn cch.iriizul energy conversion device and more par¬ 
ticularly 3 highly efficient device which may be com¬ 
pactly structured and economically manufactured, 

The present Invention ii nd*pted to nimultaneoutly 
jnccrpuraie the convening of mechanical cncr K v [o 


. . .* ulCLriunicni cncf K y [O wire cqui-apnced relative (o cjch Pth-, „j on r L .. 

E i7i r i C Th en r^ “ d - cJe 1 Clrk: " mtehunicaJ 35 relative rotation. The north poles ure ^nfluJurlv dll! 

I h<! du^'iCM MmultaneOUiJy vpripruii* nn jiI.i-iw. rfelni^prl i L.— __ ..*t. , - Y 


mfEnpnicu 

energy. I h« dev,cc! rimultaneoutly gr tic rale an clean- 
cu| energy acrow winding! under the influence or the 
field while creating a magnetic field at advanced P oa|. 
lion of the armature IP urge the rotor alone it* path of 

t f H y §•■ I Tk* rl,n-u..as [ —J _ ___ ...__ _ 


A Cl TI7 * tne *putzlityQrmdmiiu>\ m a gnaLcpath se] 


-- -.. ^iputhirc ; 

Held iiscmbJy movibJe rdalive to ajie anolher, 'Ris 
fie?d Jitvetnhly li arranged along an aria! plune with 
potea of one dennrnimtlon concentrated Adjuocnl to 
one another and axially effact relative ip pok* of the 
other Elen a ruination which ore also concentrated -id- 
jaeeri lo <me another. The armature structure incor¬ 
porate* a pair of assemblies, wish each aaseitibty bemg 


J I r r u,w ’ Oll- 

placrd relative to ihe south pole! along the orbit of 
relative rouifion. The armature structure fun her In- 
dudes « pluritlliy of magnetic circuit* each comprising 

a plunltty of individual magnelic pi uh!exiendin.gijiier- 

medmte the nrh.taof __ _ . 


the north and 


. -—ui i-tiv ei y I in anu 

south pnmary polea witli opposite ends displiecd reln- 
itve to each other along the urbit of tdntivn rotation 
Accordingly, the windings or each side of the armature 

65 I?*** c by ^ pkcM of denominn- 

nrm. haeh g«i«niin| drcuiE may include a pturality of 
rtiutn coil winding! orf and cn com passing coil windings, 
The main coil winding* arc positioned iq interact the 
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force line of OK adjacent field Tie encore (me™ Coil 

tn in |? are connected !Q tncouspas* par[3 of adjacent 
™ tur . e po! “ ifld “<®blsh a field whicS momen- 

* ads a main w in dm S coil D f □ finn circuit and 
mentanlj oppose a main Ceding coll of another dr* 
CU ' t+ The mam bindings are arranged such that ad- 
J»ccn* main coil ending* „ e ordSTcwiidn™*. ^ 
f™ l ® cnwn ; of :he «*“*»» structure and field stnic . 

lure UJt 5ach **** each mam toil winding momentarily 
* eat ™" a n, aenel ^ fl0rCc firt< 3nr3i:I j nfi L , e ^ 

towards the pole and then ai the field Faws ih c pole 
momentarily £ e fleT3 tinf a magnetic fo.ee repelling the 
ficid to prov.de i p us h.p U ii effect a* the rotor. Simyl- 
teneouily, wuhin each coil winding there U genctaicd 
alientajn, E signals wWd, My be delivered to auelKHi- 
c oad. The encomptsal n £ wmdrngs gentrate aitemai- 

aigjiils momentarily ^uliancously aiding the fieM 
of one main winding while coEapsiag the field of s n ad¬ 
jacent main winding. The encompassiag windings 
reverse at operation to collapse the field of the fi-ai 
mam winding and aid the other as the rotor advancss. 
The encompassing ft indin gs may also belied to an eSer- 
tncai load The north and south poles of the field sirec- 
i^re axe angularly displaced relative lo th= ge 0c ^lbif 
circuits such that whenever a field pcle of one 
denomination passes one of the main w inding portion, 
of aE the immediate preceding pole of 

, aUl ? f denermiMtktt la at lesm under the influence 
Of a main winding of another circuit. In this manner the 
generating circuits each provide alternating voltage 
which may or tea* not be in phase. Simultaneously the 
armature poles associated witf, the windings trMis&ia 
changing magnetic denomination iq provide an al¬ 
ternately push-pull action on the rotor to facilitate rom- 
Ison orihc rotor. 


BiiJEF DESCRIPTION'OFTHE DRAWINGS 

FIG. I is a perspective, partially sectioned view 
alternator incorporating the teachings of the present in¬ 
vention; 

*^G„ IA is an end view about one end of FIG. | ; 

FIG. I B is an end view about the other end of FIG. I 

FIG. 1C u a perspective view oftfce rotor of the alter¬ 
nator of FIG. 1; 

FJG. ID IS a perspective view of a section of the ar- 
m am re of the aJsematorof FIG. 1; 

FIG, 2 a a dbgrammaria Elliiitration of the emhodi- 
ment of FIG. I with the windings interconnected to 

prov.de two output S igr-aJs; 

FIG. 2A is a pair of signal waveform* illustrating the 
iignals generated by the circuits of the simcture of FIG. 

FIG. 3 ii t diagram matin illiuiraiton of the erabodi- 
mem of FIG. 1 with the windings joined in an alteras* 
t,ve rcEatiomhip to provide ihfec output signals; 

FTG. 4a and 4B ii a diagrammatic end perspective 
view©, the cm bodim en t of FIG. J. to frustrate the wind* 
™ c?"** C * L3s “ fcoui lh * armi ttite assemblies; and 

FIG. 5 is a diagrammack illustration of the emtwdi* 
meat of FIG, I with the winding coil* joined in an alter- 
Oatne relationship to provide three output signais. 

DESCRfPTlON OF PREFERRED EMBODIMENTS 

FIG- I — FIG, 2a depict and illustrate an elec* 
tromechanicai energy conversion device in the form of 


M lkCTl lW. referred lo t,y J* j„ craJ refc . cnce 

h “ r Imeorptman* the reKhutp ,f 0, c praeEI 
^ = Il =™ I er * = xlapied lo jettcrM* as u- 
lonrnim* cur.col , 0 |- Jfc . th* alfomalor 1 laMr . 

, 7 ^“= nckl T Ci T' " lhe f0rm ° f “ '"for «f=rri 

, lhe geerrai Icfenoce chsnaer 3 and an orraa- 
miemimrr uuhe fom, of an icnular jaior stro^re 

referred to by the jeoemi reference ehatacrer S. The 

10 *!“ r 3 r hl “ 1 “ ntraJ ““ 7 '°fo«We atoot a comoon 
aiB or roULon g ana supporting a plurality of in¬ 
dividual primary field poles in the forra of li-ihapei 
permanent magnets 9A. 9B and 9C The peraanen. 
■aatnetadestpoted 9 A, 9B end 9C each carrva pri™, 
f J ry north field pole N and ^ Walh fieid |fi s 

, F t m T Cnt mj£n= * J 9A *= PO^Uoncd 

such shit all north field jwles me assembled adjacent to 
ono pother in an assembly with the pol« cqua i|y 
! piCcd Jl™«i the ihaft 7, The «m± field 

; 0 S ^ ™mbled adjacent one another in an a»embty 
»nh the polej equally spaced radially about the abaft 7 
In the rotor J, the poles are spaced 5 20* a part Thc 

* te ! d ^ 1e cach pennanent magset § is radialK 
placed relative to the preceding north field pole 
35 ibou; the common vthh of rotation by an argle /the 
value ar which is hereinafter discussed. Each of ^-e L 
shaped magneu 9A. 9 B and 9C includes a crois bar io 
integral with die north and south po]=of each majpcL 

50 fi! V 109 ! ^ part3Ht! to of roia- 

o*n 8 with a xasigl advancement of the angle g. Tee 

faces ox all of the north and loath field poles slm- 
prcfcrably of the sise dimeriions. The field asse-xfely 
Jj!™ a Pfo**l*V of Sonins rings 10A. The r.nA 
J5 1 A each field assembly <trc bmeocuected bv 

magnetic eorduciive bars I OB to es-uiblish a plufahis af 
ma^efe Circuits about each field pole of each field as- 
sfitnuiy. 

The annular armature structure S is arranged wjih aa 
*a arn33tu "e S55c=h|y about the orbital path of the north 
pnmary field po!^ of the rotor 3 and an annate & 
sembly about the CfhnLil patfi of the south primary field 
?mcs of the roior 3. The armature structure 5 inc"’ cei 
a pinery of magnetic flux return paths II mtcrcon* 

4J neeong the annatuxe assemblies and fanning the . n * 
dividunl orbital paihs of region gf the north and south 
pnrnary field po3«. The rnapretk fhi! return paths 11 
ire m the form of a plurality of stacks of individual 
animations 13 ind 14 of magneiic material. The 
50 Wmjuons 13 and 14 are urged to 5 *ih= r m stacks. The 

14 of U.shape sparing 

^CTOM the rotor field structure 3 mt=mt«iUt c the or^ 
b«4l paths of 'Jit north and smith polti The lamina 

e » w!iii the .aces 13 adjacent the orbital path of the 
north pnrnary field poles and the 17 ^ ja£:cni w 
the orbital path of the south primary field poi« of 
rotor 3. The f aCei u atld l7 of |hf Eajn j Mli(j[;3 l3 ^ 

«D ^ 17 advanced relative 

to the pole -ace 15 about Lhe common othzt of rolaficm 
by an “$!e i. The pole facei IJ 17 of 1^^. 

“_i 4 ^ the pole face 1? 

v^ced rclairve to the Immediate preceding pole fa^ 

45 H b ; j Spprflliras, ? J ih ' The kminwioci, 13 

- d Jr 4 ^ ^^oled io units si^ch that the faces 15 
f* a plurality af individual axmaone poles ad- 
jaecni to the orbital path of the north primary field 
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*ad the faces 17 establish a plurality of individual 
innaitife pnks adjacent ic the orbital path of ih< j^th 
pnmarj field pol«. Each stack origination* common 
IO<Jnc of "“■«* t?cJ« ^mb3cd about the north 
pntnan poles i* tn par: common to one of the armature i 
assembled about the so mh primary field pole a d- 
vbqccC by the angle 6 and in part conmen to one of the 
annate poles assembled about the south primary fie Ed 
pole advanced by the an£ Ie «. Thus, **ch armature 
poEe about the north primary field pole assemhl* Is in 10 
part magr.cticaily cumnon io two advanced smith ar- 
ip.atufc 1X3^ The various laminations art supported in 
position about each end by a ;wir of slotted rings IS 
^ 19 coaxial with the axis of rotation S, The rings IS 
and 19 preferably comprised of nonmagnetic 1S 
maienaj. Each of the rings IS and 19 respectively cm- 
a plurality of slots 2fl and 21 to receive the laminations 
13 and 14. The faces of the laminabora extend beyond 
the meet periphery cf the ring* to terminate adjacent to -,n 
the orbital path of rotation of the north and south prN 
a ary field poles. The extensions of the iam matrons are 
adapitd EO receive various armature winding coil*. as 

. ernafW di « 05 «d- Intermediate each armature pole 

ts an insula live medium which may be in the form of air 25 
or other desired Wadve mats rial. The shaft 7 of the 
lolor structure 3 is fined to a pair of bearing 22 sup¬ 
ported by a frame 23 encompassing the armature struc- 
hire 5 t The frame 23 and bearings 21 provide physical 
support and guidance of the roior 3 immature $ to 30 
permit relative rotation. 

HC- 3 dbErammatkally illustrate* the device 1 as- 
sumtng the apparatus is extended over B horiion^l 
plane. The laminations 13 and 14 of the amarure 
i-jeture 5 are such that a first armature assembly in- ^ 
eludes Six primary armature poks A + B. C* D. E and F 
™ rablcd about the orbital path of the north primary 
field poles and a second armature assembly includ-s sit 
prim an armature poles A A. B3. CC. DD. EE anri FF 
assembled atom the path of the south primary field + ° 
poics. Each primary armature pole comprises three 
cozes with as inaubrive medium intermediate adjacent 
Cores. The Cor«arc arranged for reception of winding 
coils such that the mt^edlaic core of each primary , 5 
armature pole may he viewed m a shade pole. The field 
pole pieces 9A, 90 and 9C ,« represented by ban of 
sufficient angular width to span a primary armature 
pole, it. three consecutive armature core nnjcnims. 

A* tlfuiirated the primary armanirt pole A of the first yo 
armature assembly comprises three annular core eiatc- 
rurea A'. A", A f ": the primary armature pok g COm . 
pnses three annular core structures B\ B*\ and B'"; 
etc. The primary armature pole A A of the Mcorxi ar¬ 
mature assembly comprises three annular core struc- Si 
tt^cs AA', AA" and AA"'; the primary armature pole 
as comprises three annular armature core structures 
BBT BB". and BB'"; etc. Intermediate each primary 
innature pok h an rotative pole The first armature 
assembly includes a plurality of isoktive poles G. H. I r 50 
J* K and L respectively positioned iniermcdiale poles f 
and A, A and B T B and C. C and D. D and E; and E and 
F, The second armature assembly includes a plurality 
ot rotative pule* GG. HH. II H. KK and LL respect¬ 
fully petitioned intermediate pcl-s FFsuid AA. A A and M 
BB. BE and CC, CC and DD, Dp and EE. EE and Fr. 

The pnmajy armature pol=s A, b, C. D, E and F anc 


respectfully in axial aiigrment with the psjjci AA, BB, 
CC, DD. ££ and Fr Tr.e BOiafive poles G H 1 J K 
and L am r«p«lful1y in exiaJ aJl^nment with the L’la, 
l.ve poles GG. HH* n, JJ. KK ar^l LL. All core ktuc- 
tunes and .solabve pole, are of unl/o^, vridlh snd tpfc. 
■ ng w^ith the ^idth of the core sirubiurcscorTespoRctna 
to the width of the intermediate spacing The core 
itnrourci and Isolacive pcf« are insulated from one 
aether by means of insulative material within the 
jjHCing intermediate each core sLrucrure and Rotative 
f»3t A rrlaave orbit of rotation is es^blished about 
the first armarare tez^hly about the outer periphmv 
of the north poJ« of the magnets 9A. 9B ai^d 9C and 
the terminus of the armature cores and roEative pole*. 
A relarivt ofbrl of roaden is al» established about the 
Eccord artnarure assembly about The outer peripherv of 
the south poles of the magumis »A. 90 and 9C The 
laminations wuiprising the cote strucnifcs atom the 
fust Mature assembly are Corrcspondinglv pan of a 
patr of core Jtmcin^oricorc structure and iso^dve 
pole about the second armature assembly to establish 
magnetic psiha intermediate the armature assemblies, 
Wtigneiic circuits are established between the two ar- 
mature assemblies wi-j] ccininpij circuits established 
beri«n aimariire poles of one iTiamre ascj.hlv and 

rwo rariially advanced cores or a co« and iso'arive F oIc 

about the otner smarm* assembly. For example one- 
had of the laminations comprising ibe rolaiiv c pole G 
aie common with cne-.^aLr of uhe cart A A 1 which is ad 
ianc ^by 11,6 9 about the common orhit of rota- 

t»n. The Other half of the lamination* cf the iwUtive 
poie G are ftnrmg- uith one half of -Jic core AA" ad¬ 
vanced by the angle ^ about the common orbit of ruca- 
t ] on. The laminations 14 of core A' arr common with 
the south core AA" and the lamir.aiiotu 13 c f the core 
AA" are common with the south cere A"* Tne 
Jaminaticns 14 of the core A" arc common with the 
other half of the core AA"' and the bminaiiom 13 Of 
the com A" ire common with erne-half of the isoiafivc 
pok KH. The lamjnatiottJ 14 of the core A 1 " are com¬ 
mon with the other half of the isobiive pole HH and the 
E^ninauors 13 of Lie «re A'" are common to one^f 
of the core BB'. The lamination* 14 0 f ^e isolative 
pole ri are common to the other ent-hadf of the core 
SB and the lammacions 13 of the isolate H arc 
common to one-half of the core BB'*, 

Alternates or the presen; invent] cr. Usually comprise 
1 plurality of separate generating circuits. Each 
generating circuit compnses a pkr^irv of coib con- 
nt^ed rn a «n«. About «cb primary armature pole 
A j C ? d r I cac ^ 1 amature pok 30, DD 

. ^ _ ° ^ device 1 is a portion of a main winding 
coil _4 to establish an electromagnetic action at each of 
aid Mature primary po|« *>d ajsocbted core*. 
About each primary arma-urc poie B T D and F and each 
^ndary armature pok AA, CC and EE is a portion 
of a main vrmdmg coil 25 to esublish an ckeiromas- 
netjc action at each of said primary armature poles and 
asiocated eores. The main wading coilj 24 and 25 are 
ranged alternately zdjneem to other along the 
orbits of rdauve rotation ^th au rotative po| e miCT . 
mediate adjacent coib 24 and 15. The Mature iiruc- 
ture 5 further carries a first encompassing cod 26 t,pbi 
tnio six pomons witf, a fi m cnCaiEpikSl _ tJiC 

A ”’ A "*' B '- B " “ d isolative po| c H: a ^cend 
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portion encompassing the SDr „ AA « A „. aB , 
the cores C*", C" D' H b" T 0mP *“ i,1£ 

S 5 i» - 4 -^ ! ^.^ c J:afounh 


8 


v^nced angl c $ and pan adv WC «j ^ fiIc * Ac 

“«•»** "run- J 

» amta^L ^l 1 !' J, !“ dh : d . lIal . iQ '“ P"- 


EST ““"Wimt <h, * a CC". CO". CD- „ ™™ 1U,J ™ C ' ^ fadMdL^ «,« of each prrala . 

j!? P r k tV rfth 1,otMr ' «n=«m pa .vii„ s ‘ 5 ° f *= *« primarij/unde, 

7* 4 ”“ F ' 6 ■ F ■ F “1 fcolt*. pels L; and a p^, f ° r aSOU,h 

* K>rt,r,n — - L - - - - ‘ nn ‘V tai,wuiI > ™<i=r <hc influence „r 


. ’ ' ■ 1 * J^iauve 

f2v P ^ mt>n , e "«mp-»lng cores ee”. EE- FF' 
FF and suJative pole LL. Tina. each ponion of tf- JC 
tncompa^infi winding 36 encompass parl flf ad 
jacent primary armature poles of dirrereni^encretteE 
C, ' CU,ti »«" soil Winding 24 and tht anTZ 
2 ^™“ 36 «« in “ ri « wi 'h a pair of terminals 
rlenHell ]„,V ' S L a i*“™Ung circuit. An 

Md is y J ° ln=d 3CTOIS lh ' ‘=™®aJ* d7 

The armaturestructure s further careies ascc(lnd 

null I on” ,n * CD|1 spllt inte si * Portions with a first 
K5L1W« *«.“»» B". B-. c*, C" sad 


on each primary armature pole is dependent upon [he 

10 Z\r"™ ° fth ' Md ®* "“hurof «- s of 

an amirn pore under the influence of a field pole As 
b “;,f 3 » correspond botht'£ 

angle of advance about ihe nrbiial path of { h* toulJ, 
po fCJatiVC 10 the preceding north pole- of each per- 

15 ^L ma ^V f thc ^ strtJcmrc £ - d * *■ 

^ lc - ldbl B * d £* <*■ «« on one armar 
v_2 a f Cmh|y ^ ^ ccnr ^ af ^ firsi radially ad- 
- t - ~ r ~—'* “ ,w ‘“ u, s» d , d , Q- gj-j = r ™ e oxherDniiaLu reassembly, When the 

- WCtnd enrompturL "e ^,1'“ SB ™« *C are in full alignment 

=ot„ BB . BE? 1 ", C-, CC" and isolate pole |f ; a ^ Wr d 30 pri ™^ armature poles A, C 

portion encompassing the sorts D", D 1 ” E' E" nd d i h 5 ssw:ii “ rd wul l> fir'd poles 9A. SB and sc 

,iDla "™ po >* »,» ft** portion tnca ^L Z Z’tT VT fV^ 4 >a 3. II 

I"'. EE-. EE" and I,..! , J “ of ^ axinl opposite .econdatj poles 

jTrnd M ^ - “ d ^ adV ” 1 “ d Fo?« HH. 

rieldln. ^“ S ’ m Ul,s '"■'‘huaneous po S ,u 0 n. the 
“ T“ 9A f ,r ° vid == fc* a flux path between Lie 
cures A and cores AA" and AA 1 "; between the cote 


cores DD", DD‘" EE' PF lf creed ■ 3 ■ r — V b 

FF'"lA'4MS PC,rTi a" e «°™Pwan*1C^7ores Vf"! 25 ^ ^ 

lion of L noil 2 J " d ,5 ° !a,iT4 ^ ° C ' * n,us ' ““ f™ "rid „„.,re7’_" !!" , , ni * an _“ a ““ s 
Eion ine cod a. 9 encoiiipasiies p^rt of adjacent trims- 

^renh ?, P#1 ? f diffe[ ° M m-fc. cinJ^n. 

„J" . 35 and *■ encompassing coil ’9 are tied L 

F-B-nC-J. IV j[fn re flfnr aT l,„.„;r.nl, nt -- 


a r __j lls . , ,,, rvn ' ncLwcen inc core 

t . ‘ c corc ^ ajld ch<= isolativc pete HK; and 
c*n e core A " and the isolntive pot,. In ^ 


;;™ 4 33 ^ sssit w ^r A,i< ; d ^ 

«...»e u ;s 


_. ° cjc 

tied a=r 0Si the terminals 31 aad 33 

ALc<,,di n8 ly > each ecru of each primary amtnlure 

o^L elco“ ,r,PaiS L’ maI " ™' W^gand ut I But 
nne encompttnstttg wtnding, The mein windings are or. 

13 J° 'l'"' 11 ' allernat ' Prfea[? —^les on 

dudld f “ ° [ ™' mbi " S 0f ■*"= The in- 

ntoded primary uretatute poles on one side are radially 
Offset relative to ih# icr-l,.rW 


,. r - eirmaturc nn e it 

encompassed bv a coil of one of the mein winding, 24 

(hrenml. of , lh * Fncoinpassing winding 2d and 
iric encnmp*as-m^ windui^ 29, 

" rt ' ' h f 0fy f f ^peratian ol me mmuor I j £ bc - 
3 be as hereinafter «=i forth. The field smiciure 
J serves as a continuoua magnetic Huk ficnerHiinfi 
W ! th ‘ h =n*ld structure rotor 2 in rotation Ut’f 

field T “'"a • in ' 1 cm ’ n:1,s f”"i ‘he primary north 

ii-clfl poles ;iJ3d mTii«r<cj-j--+ +U-. _._ J 


1 e* ; sb s^Lh rhr» ’ a re)utmnr.ltip simultaneously 

. 35 S„"n, ma ?“ te ’B and PC- Accordingly, at the 

and P H M c ^ p '™ a T armature plies B. D 
coil 15 ^J°r,‘ ht r mdl ' cM , VDlK f “ 'he main wincing 
,, ■ . ■ u ir .i^c are ".iJiaily ihcrebv olferin^ Drnmj,c 1 magnetic souilt oriemed 

oifset relame to the included pole, on the o-oosite rjjV?!"* ™ atTtaclinn to the north polarired 

side ™» sh “ d = Ffeoch primary arml[ 40 ^.Sl“ *w‘?? d «r Simulao UsI y. the'primare 

*» - - :1 ^ P ^nnamre poles A. C and E are prccktcninaiejv mBBnatl ' 

nordt ortented thereby offering a rep u!iio „ .p theTld 

■ □ —■ d F “ res ^ Primary anna-nUre P n | C3 Aa, CC 

The ^ of aperasian of the alternator I is b=- d , rcDcJ the B “* ° ri =n^ Unit 'tending id 

beved to be as hereinafter set forth. The field strop,ore fllTc£^2^.T"* T* ^ “rtnaturc 4les 

3 ‘ erv “ . .*- ■ - 3. a MdFFarc north ortcnied thus, offering M a,. 

fioettontp , he sopfi, oflhc ficW Ilnlstll „ S “ ^ 

fi Id I a -ire pnmary „ orm ferent ^ ^ ^ With dif. 

field poles and intersect the armature primary oolm «o lice. ' P ^ arraarure poles and cores and the lliti 

J'ITh J h r Eh *• -wSTSifiS cL™ ^T.°rlH° f d!= ™ in 

=s abhshsd by the Inn, [nations 13 and 14 , 0 the primary poL,”' onrir” n ( ’° m i™l™Uncou» 

south field poles. A, the flu, front the field struelurH Zer * = infi^' ?? Wmd,n « 

cuts across the CO,I Sides a voltage j s induced in that !!1? „ nFucnce of the south field pole, due In the 

wtl. Vullage is induced as Ihe flu, cut, acrore the coik 55 9C w’hh ^ fieM Po'^A.SB and 

when approaching the coil and when leaving the coil FF ti,,!,' ° l ^ a ' Tnalure poles BB, QD and 
Wtth the voltages being of opposite rclaltvejolarire ™ 25 become in 

Stmultoneously. a voliage is induced in the ^Trdinis d'ue“^e ^ ' hc nordl P ri ™^ field poles 

pmed In electrtcaJ series such the, the associated amS 9A ° f ,h< nurih n ‘ u Pok. 

d«T“rt“" J W b '“ ra4 P 01 ™" 11 "> » degree deper- *0 derreo ^f fn^te “ ^ ^“'ure polos B, Band F . The 

?“* 1 ™,?'* Wlltsge. The .rack of bireinafioits re \ ’ _ ° ° f t!,C F R "14ry field poles to the in. 

IJ and 14 establishing the individual cores substantially indent c™ 7a 8 ei ^““ “mtinuously change de- 
concentrate the tnagrree flux lines wiu,i„ o,e IT “ 7^ mdividutil pri- 

estabitshed magneric padts. The various common mag. S^sTlten^ T dT“ d ^ “ ndd p ° Jb i ’ ,d ille 
««,c paih, formed by the laminations 13 and 14 crteml 65 ,7"I5? , F* 1 " »t Tims, re la- 

.n eretedtate the two armature assemblies and are Si- r” " ?" - ld - d -m .true- 

afly advanced abo u , the orbital paths with paI t ad- r- h ri m l ^ ^7^ KI ° Ma1Po F ul «s of alternate 

po anry tn ejeh of the £cnt a-nin B circuili. The coils of 
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a " ncver idl ' a " d coil b 

fonitnutjbsJy unde, the influence of the " 

pol vr ,h ?rim ^ *"• p«t« »r *s 

," 1 ' l lie depee of influence depend*,, upon lhe in . 

, •™ ,Ur = MSCmbiy are balanced relation 

«Jw/lT a ab0L “ thc ol!,cr i-raelbre «. 

, b y ’ Also - tl 'c c.rcuiu are magnetically balanced 

doedon 3 ! C - fltld b alltra lc]y under i„. 

? *c 0n aC "“" " ith Ihe «*»• ™ti„UOU!|y 

roio^f eBCh 0thef la CCJnTinuoiJS, y aid in advancing ihr 

Ttn ^ n , n,yi ^ S ^ 3ni,J111tanfi ^* POSilion of lhe field 
3truciL.fr 3 atjd armature structure S as depicted in 
FIG - and referring to such time as , lh a ppsil j Ve „ oh _ 
£l * ,nduced Ln *he main coil windi nK 24 . Sftnulimc* 

^ W ° h ^ C “ in4uc * d trt lhfi mui. coil 

windings 35. Also, a P**itive ^Jtagc is induced in ih= 

™SI5£“ m * w™?* 1 2 * ar,d 29 v Mch in tun. 
p positive flus m lhe magnetic circuits of the 

Z» "ST"* ” " B ‘ ° “ d F lh ' reb - v ’ending , D 

,‘ hc n,a «“ CI if I 1 ** tnduocd by Ule volragc 
Ih oujh lhe rain, coil winding Is. Simultaneously, a 
.," J' l! Educed in ihe encompassing windings 39 
fl.ch tends to aid the inmntwt poles B, D and F.Thus 
M lhe instant J„ the primary armature poles A C "and E 
art tending lo push or repel the rotor assembly 3 while 
(he armature pqJ* 3 B. D and F have eniblished a rculh 
^piet.c polarity thereby lending to attract or pull the 

a T T no Al t}ie 5imc this armature 

poles BB, DD and FF have established a north polarity 
du e tn the miHEonTieeliDn ofihc main coil bindings 24 

A° r pii " thc SOuth P*'« 

, ^ 9C ' AS [Jlt rotor fotal “ ailJ south field 

pates 9,L. 9R and 9C tend io align with the primarv ar . 
mature poles SB, DD and FF a n Cga Uv, vol^gc Is in- 
™ d [n t f MS Co(] 24 while the coit ivindings 25 

“? h l J! S" l S ai, ' re duc 10 Jhc influtnc * the 

s&ulJl nc,d P° lcSj ^5. lhs ^nature P oks A. C and E 
now appear mnre 3fla] QE ous to 3 south polarized pole 
while (he armature poka S, d and F appear more u 
norUi pnlarard pctM. At ih eslm: ,;™ s araiB[u[c po[ „ 
AA, CC and EE react more as north polarued poles 
and hn prawiur* pole. BB. DO and FF ,p pcil[ ao , c „ 
ioull, polar ize(] poles. As the south field P o|« e f the 
in lor approaches alignment wj[h the armature prinumi 

PC Cfl ^ and FF ‘ [hE * foiIl[l13Il t pciarmdon of iZ 
poles SB DD and JF becomes south oriented tending 
In repel die rotor thereby pushing it forward while the 
armature primary poles B. D and F are ajli j oulh 
pnknty dominated tending To puil the rmor Forward, 

>s push-pull reunions hip cm ts until the north field 
polei are in full alignment wirh ihe ammrure poles B D 
Md Fat u*leh lima lhe pale, A. C Jnd £ became ,oui h 
polimy dominated (hereby auraciEng the rotor lowardi 
them while the now nort h polariiy of the poles B. D a t ,d 
F tends to push the ,oi Qr forward. This relationship 
tends to continue .hereby giving a balanced aciEem and 
feaction on the rotor, Ar ihe iami time lhe enco^ 
p^.rig wmdHiB 2d and 29 are arranged such .hat 35 
he leading e d £c of 1he r ^ d poj „ a?pro ^ h an ^ 

seated armature primary pole, the signal tends to coj- 
Ijpse or oppose the fi f ]d of the main cod winding and 
«>mi,u,=. to do ,o until lhe leading c d B c nppnUdAes 
rbo ccn«r co,c of ,h« pale a , wbioh m, Se «« 


10 

P^illH-winding ,wi,ch„ fnnnuondly aidr, , h . 

man, winding Ihtrsby inching the pushing force A, 
FI?! di ‘ ?rlJmr, “ !icl Hf illustraled bv 

a "? F,G - funher iilii.,raic, ibe device 1 

10 Zh ^ . D ™ n * c ‘™ of tJ>= main winding, 

Sr' W '" di ' !S - ,0 Eoneraling 

W nrti a m ‘ VM s, P ,als ' ^ varinu, main CD1 j 

wimiinj, and eneompnuing winding, are wound about 

'™“ S c “ r " u, « m MG. 1 bm ore inter- 

15 1. .N W '^ 0lh ' r w, :' dln « s diffnroctly. For lhe pu,. 
Fir i f slm .l ,,lf5 ' 3,10,1 °f eaplanation, lhe sirueiura or 
f 3 «™» Ow same referenee dnsignaiion, e,c C p[ 

, n r^d UnrTT ° f darinC -' ti0n 1110 — ™=mb« s 

pfr^al f :' ,an,1 ' ,atl °"! Hare rlefoled in FIG. 3 

FIGS. 4A and 4B in conjunction diagramrasileally ilius- 
haie a pertpect.ve wcw from the <„d, of tlie de.icc i 
w,lb lhe winding, inrerconneoLed in ., c « fd wid, FIG. 

,( SI ™‘ MK of PIGS - 3 3 "<l 4 a and JB came, three 

IS mum winding cods and Two encompajslng winding,. A 
11,10 «^4l i* wound with portions about the primarv 
armature pole. A, C and 6 nil Of which are on a com¬ 
mon armature assembly Of the armature structure. The 

30 41 A fill“'t"’ “"'I"'"* “ ="com PiS Ma S winding 
A first portion cl lhe encompassing winding 43 en- 
compasscs ihe cores A”.A'\B\ H” and rsnlaling pole 
, second portion encompasses Ihe core, BB" Be" 1 
~~ [ „ CC “ nd l 5 ^!; 1 " 5 T“ ,e Hi 11 “Tim portion cncotnl 
w m^'” KC ' C ' D ‘' D " ,sol 3Uns pole j. a fourth 
Portion enet)rupees cores DD", DD ,rf ee 1 EF" nuH 

i?,?' 3 fLflh P° niofl ancompasMis cores 
t tt ,F,F wind Isolating pole L; and a sjx^h pnr- 
pon cncompare5 cores FF' H , FF'". AA' AA M ^ 

40 isolating pole HH. Tlic main windi^ coU 43 and the 
zncon p ^ ing Girding 43 arc tied in^ri K acr^ a -ir 
of outpui lcrmtnal, 45 and 44, a second mam winding 
cm] 47 b wound urilh portions about Ihe primary drlM 
eoTJ? • K ' AA ’ CC “ d EH - TTm main winding 

49^d 40 L '4T aC 7? ?ai ' 0tcW ^' 

1’ ? .7 1 P® 11 ' 0 " 5 °f ' J “ winding eon 47 are or- 

.anged such ahai they m elude all emote armature poles 
on opposite armature assemblies with the included 

jo [r res a[ iv C 

iLh^e T f P ? 10,1 tlsc opposite armaturt as- 
bi f A tmrd miui winding coil 51 includes ponions 

FF ah or h Ul PrT " a ^ (Wl« BB, DD and 

— or, * hlc ^ n " a common side of the armature 
The ma.n Mnndm* coil 51 isjoined in series w iL b =m en - 
cumpassmg winding 53. A n rSI portion of the encom- 
np™" £ 7" ld T S S3 cn =°rawsc, the cores AA". AA”'. 

1, ■°" d ' soianv =.P oi f HH: a second pomon 

I a fhini J . *, eDI '“ fl ‘ 0 '■ C ' c ” ““d isolulive pole 
a ard purt.rtn encompasses she cores CC ,J rr” 1 

DD . DD” and isolating pole JJ : a fourth portion en-’ 

**' TSS*^™** D "' D "' £ J5 '-UtinTb'le 

A. a mih portion encompasses lhe cored EE 'llE"' 

FF . FF' and .vnbum e pule LL; and a sixth portion en-' 

*3 « 5 °n““ s ** ™« F" r . F- -. A'. A" and isolating pole 
G.-n.e main mnrlmg coil 51 and enccmpassin, wind, 
mg S3 are uod m series across a pair of remands 55 


I *0 
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Further embodiments of the present invention may 
mdndr separate circuits m which at le^i one circuit is 
comprised of bindings, me I l ding coikon both ajmarurc 
awemhlie* such dial Individual coils are in cooperation 
with primary peid poles of each magnetic elcnoimna- 5 
lion and additional circuits comprised of windings 
wound cm cores on a common side of the anna lure 
such dial all coils or the circuit are acted upon by field 
polca of the same magnetic denomination, For exam. 
pEe, HC, 5, diagrammaticalty iUuslratessucih a con net- 10 
tinr, Ai in FIG. J k the various main winding -coils and 
encompassing windings are wound about the various 
cores similar to that of FIG. 2 but are imeretiniiecied 
widi other windings differently, For purposes of simpli- 
carion of explanation, the structure of FIG, 5 curries IJ 
the sam( reference numerals cacept far the main wind- 
mg coils and encompassing windings. The structure of 
FIG. 5 mefadtrs Lhrtc main winding coils and two en¬ 
compassing windings. A main winding coll $1 k wound 
with portions about primary 1 armature poles A, C and E 20 
all of which ate on a common side. The winding coil 61 
is tied in series with an encompassing winding 63 and 
an encompassing collapse winding 65 across a pair of 
terminals 67 and 6?. A first portion of the encom- _* 
passing winding^ encompasses (he cores A". A p '\ 3' r ^ 
B" jnd isolative pole H; a second portion of the wind¬ 
ing 63 encompasses the cores C H \ C"\ D', D" and 
boktlve pale h and a third portion of the winding 63 
cncompa.™ the com E*', E'", F\ F" «*d isolating 30 
potc L. A firai portion of the encompassing winding 65 
encompasses the cures B", B' 1 ', C, C tr and isolating 
pole 1; a Second portion of the winding 65 encompasses 
the cores D", D*", E\ 6” tnd the isolating pole K; and 
a third ^portion of the winding 65 encompasses the 35 
cores F”, F r ", A 1 . A" and the isolating pole C H A 
second main winding 71 is wound wiih portions about 
each of die primary armature pales H. D„ F, AA H CC 
and EE and across a pair of terminals 73 and 72, a 
third main winding 75 is would with portions about the 40 
primary armature pules BB, DD and FF all of which are 
on the tame side. The winding 75 is tied in series with 
an encompassing winding 77 and an tncompawing 
winding 19 nil tied fn scries across a pair of terminals 81 
and 83. A Em portion of the encannpasstng winding 77 -*5 
encompasses the ceres AA‘\ A" r , &B r + BB" and isolar. 
erg pole HH; a second portion encompasses the cores 
CC r \ CC ,J ', Dt)\ DD" and i&olaling pole JJ; jmd a 
third portion encompasses the cores EE", EE”', FF\ 

FF" and isolating pole LL, A firat portion of the en ^ 
compassing winding 79 encompasses the cores 3B'\ 
BB"\ CC, CC" and isolating pole II; a second portion 
encompasses the cores DD", DD"', EE\ EE" and 
iso faring pole KK; and a third portion encompasses the 
cores FF". FF'", A A*, AA 11 aqd the isolating pole Gtj. 54 
Alternators in accord with the Cachings of the 
present invention may be constructed 10 accommodate 
various requirements. The structure may include a p\^ 
nality 0 f individual circuits. Tlie number of field poles 
and arm a Lure pa leg m ay fc< uarw d F the placement of the ^ 
winding portions of individual circuits relative to the 
poriliun of winding portions af oilier circuits may be 
varied, the mior may be rotated in cither direction ;md 
the speed of rotation may bo varied. These features 
provide for versatile use of operation on generating of 65 
electrical signals. 

I claim: 


12 


1. An improved eleciramcdiajiical energy conver¬ 
sion device comprising, in combination; 

a magnetic fidd Ftrucnirc having m least one mag. 
neticaUy north denominated field pole and a cor¬ 
responding magnetically south denominated field 
pole, laid north and touth poles being displaced 
axially relative ro one another dong a longitudinal 
axis, each north field pole being interconnected in 
common with an associated south field pole E g 
establish a common magnetic path tnlermedbt* 
the interconnected north field pofe and associated 
south field pole; 

an armature structure having a first aranture ss- 
sembly adjacent the north field poles and a second 
irmaturt assembly adjacent the south field pales. 
The armature assemblies being movable relative iq 
the field structure along relative paths of travel ad¬ 
jacent to each of said north field pelts and C3C h of 
said south field poles, the armanure structure in¬ 
cluding a plurality or individual magnetic circuits 
intereoiui-s-ciing said find and second armature as. 
semblies mid terminating at opposite terminal ends 
adjacent to the relative paths of travel of the field 
structure TO cslab'kh armature cores adjacent to 
the relative paths of travel of said north and south 
field poles, each of said magnetic circuits forming 
at least in pari a primary aimajuirc pole at said first 
armature assembly and al least in part a primary 
nmature pole at said second a.-jraa.Ture assembly, 
the armature cores ai opposite terminal ends of 
common magnetic circuits of ac least some of the 
magnetic circuits being laterally off-ici relative to 
one another about said paths of travel, 3r d each 
armature pole adjacent one of said relative paths 
of travel is at least in pan connected in common to 
the magneac circuits of a plurality of armature 
pales iidjaccnt the other relative path of travel; and 
first coil means Encompassing armature cures of the 
first armature assembly to establish arm atm e poles 
of the first armature as&emfcly, said first coil means 
Including a fim plurality of main energizing wind¬ 
ing coii portions electrically joined in a first uom* 
man circuit with each of said first plurality of main 
energizing winding coil portions wound about al¬ 
ternate armature poles of sud fjj-st armature as¬ 
sembly; second coil means encompassing arm attire 
cores of the second armature assembly 10 establish 
armature poles of the second armature assembly, 
said second coil means including a iteond plurality 
of miiin energizing winding coil portions ekcirb 
colly joined in a second common circuit with each 
of Said second plurality of mail energizing winding 
coil portions would about alternate iinrmlum poles 
of laid second arena rare assembly: and a third coil 
mean* having n third plurality of main unerring 
winding coil portions eIeciricaJIy joLfletf in a third 
common circuit, each of mid thiirt energizing 
winding coil portions wound about alternate arma¬ 
ture pales of ai least one of the urmajture ^;vr m- 
hlies, 

2 The device D f claim 1 further including a fim en¬ 
compassing winding cnil with coil part ions w^nd 
about primary Ortnature poles with each portion uT nsitl 
fire! encompassing winding coil portion encompojmlng 
at least port of ndjaccnt primary armature poles of at 
leajsi one of said arraanire asscmhtiM, 
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3 n ' c of 3 including, a second encom- 

P™ n * w lntiiikg coll with roll portion, wound about 
primary armature pules with each cmtompitohs wind- 
mg coil portion of ?™d lecund encompassing winding 
£y,] en com rawing »i least part of adjoin primary .ir- 
moturc poles uf ill c other of said armature auemblies, 

,i = y, “ ° f “ ,air " 2 “ »W«h *wd e->con,p,™ ng 

mnctloj «,| portions of said firot encompassing wind* 
me coil are electric:,l|y joined in Common to said Brut 
common circuit, 

S. The devicQ of claim 4 farther including a plurality 
of imb,ing poles with one of each of said Rioting 
pole* positioned fricnncdialc each eif [w 0 adjacent pri¬ 
mary ,irm at lire poles of eu ch of said first and second nr- 
mature ofcscmbliea, 

f ^ devicc Cl-iirn 5 in which the magnetic Cir- 
cutt means establishes a plurality of individual Cores 
about each atmaiur# Mjernbly with each core terminate 
mg adjacent one of sitid relative paths of travel, and a 
magnetic insulator material in termed! site adjacent 
core*. J 

7. 'Hiede vice nf claim 6 in which each primary arma¬ 
ture pole includes a plurality of individual C0I « en . 
enmpn^d by one portion of one of said energising 

8, The device of claim 7 In which each of said prima- 
ry aririimire pnlcs includei a shade pole, 

y. The device of claim 6 In which each isolating pole 
ibout one nrmniure auembly is at least ip p4irl magmrti- 
cs ly common to at lew une of said primary aimature 
poles about the other armature ns&einhiy, 

Id, The device of claim 9 in which each core of each 
primary armature pole is encqmpufted by ut least one 
portion of one of Raid energising winding coil port Eons, 
n. The device of claim 10 in which mch primary ar- 
mature pule is encompassed in pan by at least one por- 
rltjT - of n* Q eneompacing winding coil portions 
of different electrical circuit, 

12 ^ An altemruur comprising, in contbiitailicinE 
a magnetic field structure having a lint field pole aj. 
scmuEy of north polarity dentiislnalton and a 
second field pole assembly Q f south polarity 
denomination, wild Hecond Held pole assembly 
being omJEy displaced from said first field pole a$. 
sembly aJung tin ula of rotation, the field pule* nf 
one potarity denomination being displaced mdOtlly 
relative to the field pole* of the oihcr den&mina- 
tloa; 

nn armature structure having a first armature ns. 
vefflhly adjacent the north dcnominutcU field as¬ 
sembly and a second armature assembly adjacent 
the south denominated field nimbly, said first 
and wcond armature na&emblies axially displaced 
from each other along said axis nf rotation; 
the field structure and the armature mnicturc being 
rotatable relative 10 one unothcr about said juris af 
rotation and eaiubltshing orbit* of relative rotation 
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intermediate each of the field oateinbllrt and each 

of the armature Msemblia; each of the mature 

assctnblie* including n plurality of radially rpaced 
cores of magnetizable material alone the 11 $. 
5 sociatftl orbitf of relative rotation, each core of 
ihc nn;t anniLtuie wmh\y being joined Sn a com* 
mon magnetic circuit with at fcuttmeof th« cores 
,, ann.Kturf assembly; and 

at least two genera ling creum coifc h riving j pluraii- 

1 0 f* a 1 ' £ coU portions el crtrically kn n ed 

Ln Common, each uf said main Ending coil pot* 
linns of Badigenemnng circuit being wound about 
a plurality of individual of laid cores to form a «rf- 
maijr ttimtura pole of a width iubfiuiiidj r equal 
M to the w.dt h of the fidd poles and with a shade 
pole poijUicincd intermediate two of the individual 
cores uf each nf mid primary armature pules, the 
mam winding portions of the same generating cir- 
cun being radially spaced ffn m each other 11 W 
JO uie <>rbill of relative rotj,ti 0 r and with adjacent 
main winding coil portions about Lhc orhiL paths 
being joined to a dilTcfeni one of said generating 
oirculis; at Icnn one of naid generating circuits in- 
ceding 111 am windEng coil portions wound about 
25 wpartue c^res of the first und of the securd arma¬ 
ture assemblies with each main winding coil per- 
htm radlaljy offset about Die nxi* of rotation rda- 
live to other main winding coll portion* and in 
which cores Undated with each uf stud primary 
JO wmniure polca of one of tht armature tiMmbdei 
1 sat least in part magneiically Interconnected with 
primary armature poles of the other of the armm 
nire and ut loasl o„ c of 1 he ncneratinc 

circuit tndudlng an encompiling windinii cu iJ 
35 hiiviHg a plurality of encompassing coil purtinns 
With eueh encompassing winding coi| ponbn 
wound about a pturaliiy of cores including core* of 
adjacent primary irmnture poles, 

1 J. Tile alitmniDrqf elsOn 12 in which cnch held u*. 

4 “ fac™ ° de * * pJ “ ,ality of “Bularlj cqu,.spaced 

14. The alternator qf claim 13 ii, which lhc pole 
piecm of the oppoaile field pole assembly a, c aneciariy 
dllplaced relative to each other along the orbiu of reia 
4j tiva roLatiqn> 

Thc of elata 14 in which the main 

Winding end portiom or each main winding of each ar- 

r^;:,T mbl > il " "^"“Victdlv tloplaced a!*,,,, Che 
d*sacinEctl armature iiKterr.bly, 

JO 1«, Tho ultemaior of claim IS in which the encotn- 

wmrihll nr 7 “ il *"**• of c " eh «"«m r ,wln 6 
winding of each arrnature aasembly rymmclncllv 

dt-ipinced alurig the a%*octaicd armature assembly 

aJ ," malDr ° rcllim 16 ^ «ch primary 

j, armature pole support* portions of.il leant two (.cpnratc 
cncompn**iu^ winding cuilit. 
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